The interaction between gonadotropin and prolactin (PRL) on ovarian steroidogenesis as well as c-AMP production was studied in rat ovaries. Ovaries obtained from adult female Wistar rats in a morning of proestrus were chopped into 30-40 pieces and subjected to short term incubation studies using various buffers. HCG-stimulated c-AMP, estradiol (E2), progesterone (P) secretions were suppressed in a dose-dependent manner by ovine (0) PRL in a plain Gey-Gey (G-G) buffer. Addition of 3-isobutyl-1-methyl-xanthine (IBMX) increased c-AMP accumulation as well as E2 and P secretions. Deletion of Ca++, from the IBMX buffer stimulated c-AMP production, but suppressed steroid secretion. The inhibitory effect of PRL on E2 and P was not demonstrated in IBMX buffer at any Ca++ concentration examined despite suppression of c-AMP production.
A direct suppressing effect of prolactin (PRL) on the gonads has been reported recently by McNatty et al. (1974) and Dorrington and Gore-Langton (1981) . We also reported that PRL interacts with gonadotropin and supresses estradiol (E2) and progesterone (P) secretion in both human (Demura et al. 1982 , Ono et al. 1982 ) and rat ovaries (Demura et al. 1984) . To clarify the mechanism of the antigonadal effect of PRL, the effect of PRL on gonadotropinstimulated c-AMP levels was investigated. In this study we examined the effect of IBMX, a phosphodiesterase inhibitor, and the role of extracellular Ca++, which has been drawing attention as an inhibitor of LHsensitive adenylate cyclase, as shown by Campbell and Siddle (1976) , Rasmussen and Goodman (1977) , Brostrom et al. (1978) , Westcott et al. (1979) and Dorflinger et al. (1984) . 
Results
During the course of incubation, basal secretion of both E2 and Pdecreased and became constant after 90min. Experiments were therefore started after 90min. of preincubation.
E2 and P secretions in response to HCG and/or PRL in a plain G-G buffer are shown in Figs. 1 and 2 as the % change from the basal values. 1IU/ml of HCG significantly stimulated both E2 and P secretions with a peak response at 90min. Although PRL, 1IU/ml, did not significantly affect the responses. obtained by 1IU/ml of HCG, 10IU/m1 of PRL suppressed both the E2 and P responses. Suppression of E2 was statistically significant (p<0.05). Maximum c-AMP accumulation during an incubation period in G-G buffer with 0.5 mM IBMX in response to HCG with or without PRL is shown in Fig. 3 . HCG stimulated c-AMP accumulation in a dosedependent manner. PRL, 1IU/ml, did not significantly affect c-AMP accumulation either individually or when simultaneously administered with 1 or 10IU/ml of HCG. However, 10IU/ml PRL significantly suppressed c-AMP accumulation either individually or in the presence of 1IU/ml of HCG. No suppressible effect was observed in combination with the same amount of HCG.
Thus, PRL was less potent than HCG on a unit basis in inhibiting production of c-AMP.
Comparison of basal E2 secretion under 4 conditions is shown in Fig. 4 . Basal E2 secretion was significantly greater in IBMX added buffer (p<0.05). Among the IBMX buffers, E2 secretion was significantly lower in the absence of Ca++ (p<0.05). Maximal E2 response to 1IU/nl of HCG in four different buffers is shown in Fig. 5 . E2 response in % change from basal secretion was not significantly different in 4 buffers. PRL suppressed E2 only in a plain G-G buffer (p<0.05).
IBMX prevented the PRL suppression in the presence or absence of Ca++.
Comparison of basal P secretion in the four buffers is shown in Fig. 6 . Basal P secretion was significantly greater in IBMX added buffer (p<0.05).
Among the three buffers with IBMX added, P secretion was significantly lower in Ca++ depleted EGTA buffer. P response to HCG with or without PRL is demonstrated in Fig. 7 . P response was significantly lower in Ca++ deleted groups than in G-G or G-G with IBMX. PRL suppressed HCG-stimulated P response only in the plain G-G buffer. C-AMP accumulation, both basal and in response to HCG with or without PRL, is shown in Figs. 8 and 9 . Though a statistical analysis was impossible because of extremely low values in a plain G-G buffer, basal secretions were markedly elevated in IBMX buffer. Among these, basal c-AMP secretion increased with decreasing Ca++ levels. With respect to maximal accumulation in response to HCG, essentially the same results were obtained as in basal secretion. PRL, 10IU/ml suppressed HCGstimulated c-AMP production approximately 50% in an IBMX added buffers. Suppression was significant in each pair (p<0.05) compared to those values obtained with 1 IU/ml of HCG alone. 
Discussion
These results show that the suppressible effect of PRL on E2 and P in both basal and HCG-stimulated secretions is only observed in plain G-G buffer and not in the presence of IBMX with or without Ca++, In G-G buffer, PRL suppressed both the E2 and P responses as well as c-AMP accumulation in a dose-dependent manner. It was also shown that PRL inhibited gonadotropinrelated c-AMP accumulation, as we previously observed in human ovaries (Ono et al, 1982) . In addition, on a unit basis, significantly more PRL was necessary to DEMURA et al. Endocrinol. Japon. February 1986 counteract the gonadotropin effect. The addition of IBMX, a phosphodiesterase inhibitor, stimulated basal as well as gonadotropin-stimulated secretions of c-AMP to a greater extent than with a plain buffer. It also abolished the suppressible effect of PRL on E2 and P secretions; neverthless c-AMP accumulation was inhibited to the same dagree as in the G-G buffer alone. This may indicate that PRL suppressed gonadotropin-stimulated c-AMP production rather than affecting its degradation rate and that the total c-AMP accumulation, potentiated by IBMX, overcame the suppressant effect of PRL on c-AMP production in the experimental conditions used.
Depletion of extracellular Ca++ ions, by omitting Ca++ or by adding EGTA, stimulated c-AMP, but suppressed basal as well as gonadotropin-stimulated E2 and P secretions. Dorflinger et al. (1984) recently demonstrated that removal of extra-cellular Ca++ approximately doubled gonadotropinstimulated c-AMP accumulation but blunted LH-stimulated progesterone secretion in luteal cells in rats. In addition, they found that intra-cellular Ca++ inhibited activation of adenylate cyclase by LH in the rat luteal cells. The results of the present studies are consistent with their observations and may indicate that there exists a Ca++ dependent process in steroid secretion beyond that of c-AMP.
PRL suppressed c-AMP production, but not E2 and P secretions, in IBMX added buffer irrespective of the Ca++ concentration. Higuchi et al. (1976) also suggested that Ca++ may be necessary for progesterone secretion.
Recently, there has been evidence that PGF2 (Thomas et al., 1978) , and LH-RH (Lahav et al., 1976) blocked the stimulatory response of c-AMP and steroid secretion to LH in rat luteal cells. It was suggested that antigonadal effects of these agents may be exerted through an inhibition of LHsensitive adenylate cyclase by Ca++. The results obtained with PRL were similar to those with these agents, although the mechanism is not yet known.
In conclusion, 1) PRL inhibited gonadotropin-stimulated production of c-AMP, E2 and P in a plain G-G buffer. 2) IBMX stimulated an accumulation of c-AMP, E2 and P by prohibiting a degradation of c-AMP and counteracted antigonadal effects of PRL. 3) Ca++ inhibited c-AMP accumulation but oppositely stimulated E2 and P secretions after c-AMP. Ca++ did not interfere with the c-AMP suppressible effect of PRL. 4) It appeared that PRL exerted its antigonadal effect through an inhibition of c-AMP production similar to Ca++.
